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In the Claims: 

The following listing of the claims replaces and supercedes all previous 
listings. 

Please amend the claims as follows: 
1 . (Currently Amended) A method of treating NOx emissions in the exhaust 
gas of an internal combustion engine having catalyst means including at least a first 
catalyst converter capable of treating NOx, said converter including a combination 
of Pt. Rh and Ba elements wherein the ratio of Pt to Rh is about 10:1 and the 
proportion of Ba is relatively low compared to the proportions of Pt and Rh. the 
method including operating the engine in a first mode to promote a first set of 
conditions and in a second mode to promote a second set of conditions, wherein 
the first set of conditions include exhaust gases at an exhaust gas te mperature in 
the range of 200 to 400 degrees Celsius, and wherein the first mode of operation 
includes operating the engine with a lean air-fuel ratio, and the second mode of 
operation includes operating the engine with a stoichiometric air-fuel ratio, the 
method further including controlling the operation of the engine during the first 
mode so as to promote a selective catalyst NOx reduction process at the first 
catalytic converte r, and controlling the temperature of the exhaust oas to be in the 
range of 200-400 degrees Celsius bv operation of the engine to ensure effective 
operation of the first catalyst converter under the first mode of operation . 
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2. (Cancelled) 

3. (Cancelled) 

4. (Currently Amended) A method according to claim 1 , wherein the second set 
of conditions include exhaust gases at a r el ative l y high exhaust gao temperature 
greater than 200 degrees Celsius . 

5. (Cancelled) 

6. (Currently Amended) A method according to claim 54, wherein the exhaust 
gas temperature is greater than 400 degrees Celsius. 

7. (Currently Amended) A method according to claim 2-1, including measuring 
the exhaust gas temperature at the first catalyst converter. 

8. (Cancelled) 

9. (Cancelled) 
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10. (Previously Presented) A method according to claim 1 , including controlling 
the temperature of the exhaust gas temperature of the engine by appropriate 
operation of the engine to ensure effective operation of the first catalyst converter 
under the second mode of operation. 

1 1 . (Original) A method according to claim 10, including controlling the exhaust 
gas temperature to be greater than approximately 400 degrees Celsius. 

12. (Previously Presented) A method according to claim 1 , wherein the operation 
of the engine is controlled during the first mode so as to generate the exhaust gas 
emissions having characteristics that can support acceptable levels of NOx 
conversion within the first catalyst converter. 

13. (Cancelled) 

14. (Previously Presented) A method according to claim 1 , wherein the first 
catalyst converter includes a combination of Pd, Rh and Ba elements. 

1 5. (Currently Amended) A method according to claim 43 1, wherein the 
proportion of Pt is greater than for a typical three way catalyst. 
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16. (Cancelled) 

17. (Cancelled) 

18. (Previously Presented) A method according to claim 1, including controlling 
the operation of the engine during the second mode so as to promote high NOX 
conversion efficiency levels within the first catalytic converter. 

19. (Original) A method according to claim 18, including operating the engine in 
the first mode when the sensed temperature is between 200 to 400 degrees 
Celsius, and operating the engine in the second mode when the sensed 
temperature is greater than 400 degrees Celsius. 

20. (Cancelled) 

21. (Currently Amended) A method according to claim 20 1, wherein the catalyst 
means includes a second catalyst converter provided in a close coupled 
configuration with the engine for the purpose of oxidizing hydrocarbon and carbon 
monoxide emissions in the exhaust gas. 
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22. (Previously Presented) A method according to claim 1 , wherein the first 
catalyst converter is a three way catalyst. 

23. (Previously Presented) A method according to claim 1 , wherein the engine is 
directed injected. 

24. (Original) A method according to claim 23, wherein the engine has a two 
fluid fuel injection system. 

25. (Currently Amended) An engine exhaust system for treating NOx emissions 
in the exhaust gas of an internal combustion engine, including catalyst means 
having at least a first catalyst converter capable of treating NOx, said converter 
including a combination of Pt. Rh and Ba elements wherein the ratio of Pt to Rh is 
about 10:1 and the proportion of Ba is less than the proportions of Pt and Rh. 
wherein the engine exhaust system is adapted to at least selectively reduce a 
portion of the NOx emissions when the engine is operated in a first mode and a first 
set of conditions are promoted, wherein the first set of conditions include exhaust 
gases at an exhaust gas temperature in the range of 200 to 400 degrees Celsius. 
and the first mode of operation includes operating the engine with a lean air-fuel 
ratio , and controlling the temperature of the exhaust gas to be in the range of 200- 
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400 degrees Celsius bv operation of the engine to ensure effective operation of the 
first catalyst converter under the first mode of operation . 

26. (Cancelled) 

27. (Previously Presented) An engine exhaust system as claimed in claim 25 for 
use with direct injection engine whereby said first mode of operation is promoted. 

28. (Original) An engine as claimed in claim 27 wherein said direct injection 
engine utilizes an air assisted direct injection fuel system. 

29. (Cancelled) 

30. (Previously Presented) An engine operating system according to claim 25, 
wherein the first catalyst converter includes a combination of Pd, Rh and Ba 
elements. 

31 . (Original) An engine exhaust system according to claim 29, wherein the 
proportion of Pt is greater than for a typical three way catalyst. 
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32. (Cancelled) 

33. (Cancelled) 

34. (Previously Presented) An engine exhaust system according to claim 25, 
including a temperature sensing device provided in the exhaust system of the 
engine for measuring the exhaust gas temperature. 

35. (Original) An engine exhaust system according to claim 34, wherein the 
temperature sensing device is located at the first catalyst converter. 

36. (Previously Presented) An engine exhaust system according to claim 34, 
wherein the engine is operated in the first mode when the sensed temperature is 
between 200 to 400 degrees Celsius, and the engine is operated in the second 
mode when the sensed temperature is greater than 400 degrees Celsius. 

37. (Cancelled) 

38. (Currently Amended) A method according to claim 37 25, wherein the 
catalyst means includes a second catalyst converter provided in a close coupled 
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configuration with the engine for the purpose of oxidizing hydrocarbon and carbon 
monoxide emissions in the exhaust gas. 

39. (Previously Presented) A method according to claim 25, wherein the first 
catalyst converter is a three way catalyst. 

40. (Cancelled) 

41 . (Cancelled) 

42. (Cancelled) 

43. (Cancelled) 

44. (Cancelled) 

45. (Cancelled) 

46. (Cancelled) 
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47. (Cancelled) 

48. (Cancelled) 

49. (Cancelled) 

50. (Cancelled) 

51 . (Cancelled) 

52. (Cancelled) 

53. (Cancelled) 

54. (Cancelled) 

55. (Cancelled) 

56. (Cancelled) 
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57. (Cancelled) 

58. (Cancelled) 

59. (Cancelled) 

60. (Cancelled) 

61 . (Cancelled) 

62. (Cancelled) 

63. (Cancelled) 

64. (Cancelled) 

65. (Cancelled) 

66. (Cancelled) 
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67. (Cancelled) 

68. (Cancelled) 

69. (Cancelled) 

70. (Cancelled) 

71 . (Cancelled) 

72 (Currently Amended) An internal combustion engine in combination with the 
exhaust system according to claim 25. wherein said engine has a fuel injection system 
which facilitates operation of said engine with a plurality of air fuel ratios in a range 
between lean and substantially stoichiometric and said engine having an electronic 
controller for controlling operation of said engine and for selecting said substantially 
stoichiometric air fuel ratio to purge Nox stored in said exhaust treatment system, 
wherein said electronic controller selects and stoichiometric air fuel ratio at least as a 
cumulative measure of emissions transmitted to the exhaust treatment system. An 
int e rna l combust i on e ng i n e as c l aim e d in claim 64 wh e r ei n said e l e ctron i c contro l l e r 
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s e lects sa i d sto i ch i om e tric a i r fu e l rat i o at le ast as a cumu l at i v e m e asur e of e m i ssions 
transm i tt e d to th e e xhaust tr e atm e nt syst e m. 

73. (Original) An internal combustion engine as claimed in claim 72 wherein said 
cumulative measure is determined from engine operating conditions over a 
predetermined period of time. 

74. (Original) An internal combustion engine as claimed in claim 73 wherein said 
operating conditions is at least one of engine speed and / or engine load. 

75. (Previously Presented) An internal combustion engine as claimed in claim 73 
where said predetermined period of time is elapsed time since said engine operated 
with a stoichiometric air fuel ratio. 

76. (Original) An internal combustion engine as claimed in claim 75 wherein said 
predetermined period of time is elapsed time since said engine operate with a 
stoichiometric air fuel ratio for a period sufficient to substantially purge said catalyst of 
stored NOx. 
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77. (Previously Presented) An internal combustion engine as claimed in claim 72 
wherein said cumulative measure is an estimate based on emission levels emitted at 
each selected air fuel ratio. 

78. (Previously Presented) An internal combustion engine as claimed in claim 72 
wherein said cumulative measure is based on the amount of time said engine was 
operated at each selected air fuel ratio. 

79. (Previously Presented) An internal combustion engine as claimed in claim 72 
wherein said stoichiometric air fuel ratio is selected for a period sufficient to regenerate 
said exhaust treatment system from stored NO, and wherein subsequent to said period 
sufficient to regenerate said exhaust treatment system said electronic controller selects 
an air fuel ratio dependent on prevailing engine conditions. 

80. (Currently Amended) An internal combustion engine as claimed in claim 64 72 
wherein said electronic controller select said stoichiometric air fuel ratio in response 
to a sensing means operatively arranged with respect to the exhaust treatment system 
which is able to provide an indication on the amount of NOX stored therein. 
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81 . (Original) An internal combustion engine as claimed in claim 80 wherein said 
electronic controller only selects said stoichiometric air fuel ratio in response to a signal 
from said sensing means that purging of NOx from the exhaust treatment system is 
required. 

82. (Previously Presented) An internal combustion engine as claimed in claim 80 
wherein said selection of said stoichiometric air fuel ratio by the electronic controller 
to effect purging of NOX from the exhaust treatment system is also dependent on the 
volume of a catalyst in the exhaust treatment system. 

83. (Currently Amended) An internal combustion engine as claimed in claim 64 72 
wherein said engine is a direct injection engine. 

84. (Currently Amended) An internal combustion engine as claimed in claim 64 72 
wherein said engine is a dual fluid direct injection engine. 

85. (Currently Amended) An internal combustion engine and exhaust treatment 
system as claimed in claim 72 for us e in a veh i c l e , said exhaust treatment system 
comprising at least one catalyst having three way conversion capability and NOx 
storage capability, wherein the amount of NOx emitted by said engine to said exhaust 
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treatment system over a Euro III drive cycle is no more than four times the Euro III 
requirement whereby said exhaust treatment system has emissions of NOx, carbon 
monoxide and hydrocarbons less than said Euro III requirement over said Euro III drive 
cycle, and the volume of the catalyst is less than 150% of the swept volume of said 
engine. 

86. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a vehicle as claimed in claim 85 wherein said catalyst has substantially two 
zones, a first of which has said three way conversion capability and a second of which 
has at least said NOx storage capability 

87. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i cl e as claimed in claim 86 wherein said second zone of said catalyst 
has three way conversion capability in addition to said NOx storage capability. 

88. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e hicle as claimed in claim 86 wherein said first zone is located so as to 
received exhaust emissions from said engine before said second zone. 
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89. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i c le as claimed in claim 85 wherein said exhaust treatment system has 
a single canister for locating said at least one catalyst, said canister located remotely 
from an exhaust port of said engine and not within an engine compartment in which 
the engine is installed. 

90. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e hic le as claimed in claim 89 wherein single canister is located in an 
underbody location and has dimensions of less than 150% of the swept volume of the 
engine. 

91. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i cl e as claimed in claim 85 wherein exhaust emissions generated by 
said engine when operated with a substantially stoichiometric air fuel ratio operate to 
purge NOx stored in said exhaust treatment system during said Euro III drive cycle. 

92. (Previously Presented) An internal combustion engine and exhaust treatment 
system for a vehicle as claimed in claim 85 wherein the amount of carbon monoxide 
emitted by said engine to said exhaust treatment system over said Euro III drive cycle 
is no more than three times the Euro III requirement. 
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93. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e hicl e as claimed in claim 85 wherein the amount of hydrocarbons 
emitted by said engine to said exhaust treatment system over said Euro III drive cycle 
is no more than ten times the Euro III requirement. 

94. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a veh i cle as claimed in claim 85 wherein the amount of NOX emitted by 
said engine to said exhaust treatment system over said Euro III drive cycle is no more 
three times the Euro III requirement. 

95. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i cl e as claimed in claim 85 wherein for substantially all of the lean air 
fuel ratios, said engine operates with EGR levels of 25% by mass or greater. 

96. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i cl e as claimed in claim 85 wherein in operation said catalyst is heated 
by alight off strategy. 

97. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e h i c le as claimed in claim 96 wherein said light off strategy comprises 
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late combustion of fuel whilst an exhaust port of said engine is open whereby said 
catalyst receives exhaust emissions of an elevated temperature. 

98. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e hic le as claimed in claim 97 wherein late combustion of fuel comprises 
a quantity of fuel in addition to a quantity required for operation of said engine 
independent of said light off strategy. 

99. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a vehic le as claimed in claim 85 wherein said engine is a direct injection 
engine. 

100. (Currently Amended) An internal combustion engine and exhaust treatment 
system for a v e hic le as claimed in claim 85 wherein said engine is a dual fluid direct 
injection engine. 

1 01 . (New) A method according to claim 1 , wherein the engine operates in said first 
mode with EGR levels of 25% by mass or greater. 
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102. (New) A method according to claim 1 , wherein the catalyst is heated by a light 
off strategy. 

103. (New) A method according to claim 102, wherein said light off strategy 
comprises late combustion of fuel whilst an exhaust port of said engine is open 
whereby said catalyst receives exhaust emissions of an elevated temperature. 
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